Using a new and unique dataset dealing with French small and medium-sized enterprise (SME) financing that provides detailed information about 1 116 firm-bank relationships, we test how the number of banks with which a firm works and the organizational structure of its main bank influence its risk-taking behavior. We find evidence that SMEs engaged with a decentralized main bank (a local or mutual one) invest in less risky projects, especially when they work with fewer than three banks (one or two). We also find evidence that single-bank SMEs engaged with a centralized bank (a large or foreign one) take significantly more risks than the others.
Introduction
Banks may influence small and medium-sized enterprise (SME) investment decisions through their screening and monitoring skills (Benkraiem, 2014) . Corporate managers have incentives to adapt their risk-taking behavior to bank preferences in order to obtain new credit or to secure credit renewal (Acharya et al., 2011; Bennardo et al., 2015) . The strength of these incentives depends particularly on the importance of bank loans in a firm funding, the number of bank lenders with which the firm is engaged, the contribution of each bank to total borrowing, and the ability of every bank to deal with asymmetric information (Fluet and Garellea, 2014) .
We build upon this reasoning to investigate how the configuration of banking relationships affects the risk-taking behavior of SMEs in a European context, i.e. France. As in several continental European countries, France typically relies on a bank-centered financial system. The context is consequently interesting to study banking relationships. In this article, we 4(4), [166] [167] [168] [169] [170] [171] [172] [173] [174] 2015 particularly shed light on two dimensions of banking relationship configuration: the number of banks with which a firm deals and the main bank organizational structure.
A large number of bank lenders for a particular firm is likely to generate free-riding problems in monitoring SMEs. In this situation, bank coordination is difficult to achieve and a lack of coordination reduces the effectiveness of joined-bank monitoring (Boot, 2000; Carletti, 2004; Bris and Welsh, 2005) . Consequently, ineffective monitoring may encourage corporate managers to engage in high-risk decisions. In this context, the likelihood of either very good or very bad actions is high. This is expected to result in a high variability of firm performance.
The organizational structure of a firm main bank, i.e. decentralized (local or mutual) or centralized (national or international), may affect the influence of banking relationships on a firm risk-taking behavior. In particular, lending by a decentralized main bank reduces asymmetric information problems between fund providers and business customers. In other words, this dimension of banking relationship configuration lowers the main bank monitoring costs. It also facilitates a bank influence on a firm investment decisions. A high level of decentralized bank loans is expected to cause a low variability in firm performance.
Hence, the research hypotheses concern concrete differences in the influence of the configuration of banking relationships on the variability of firm performance. High risk-taking behavior generates a high variability of firm performance and vice versa. The empirical findings show that for firms engaging a small number of bank lenders, bank monitoring abilities are improved and low risk-taking behavior is fostered, i.e. a low variability in firm performance. Furthermore, they reveal that a high level of decentralized bank loans in total borrowing favors low risk-taking behavior if the firm works with fewer than three banks.
This paper contributes to the literature by allowing a better understanding of the influence of banking relationship configuration on the risk-taking behavior of SMEs, specifically. SMEs are key actors in value creation and economic growth support. According to recent statistics from the French government, these companies create more than 66% of private sector employment and generate 50% of the added value. Consequently, this research should be of particular interest to researchers, fund providers and managers of SMEs.
The article proceeds as follows. Section 2 discusses the methodology, section 3 describes the empirical findings and section 4 provides the conclusion.
Methodology

Regressions specifications
The research uses Glejser's (1969) heteroskedasticity test to identity relevant factors that influence firm risk-taking behavior. This methodology was used for large firms by Adams et al. (2005) and Boubaker et al. (2012) . It consists of measuring firm performance deviation from its expected value. High risk-taking behavior generates a high volatility of firm performance and vice versa. Consequently, positive or negative abnormal performances are expected to be particularly important indicators of firms with high risk-taking behavior.
To implement this method, we first had to estimate a model of normal firm performance. In the SME context, we cannot use predicted returns extracted from a stock market model or Tobin's Q, as in previous studies, because most of these firms are not listed. We can only consider operating performance through return on assets (ROA). We estimated a model similar to those of Morck et al. (1988) , Yermarck (1996) , Himmelberg et al. (1999) and Cheng (2008) . In addition to banking relationships, we included corporate, diversification and governance factors as control variables. Hence, the specification is as follows: 
Once the normal performance model was estimated, we conducted a Glejser test. We ran a model of residuals which represent abnormal firm performances. Thus, we deployed a regression of the absolute values of these residuals, as follows:
ROA is computed by dividing operating earnings by total assets. The data collected on banking relationships contains information about the names of firm main and secondary banks. We counted the number of lending banks for each firm. We defined a dummy variable called the "decentralized main bank", which is equal to 1 if the main bank is a local or mutual bank and 0 otherwise. For our control variables, we used corporate financial characteristics, geographical diversification indicators and corporate governance variables. We also considered year and industry fixed effects. The corporate financial characteristics were the same as those of Morck et al. (1988) , Adams et al. (2005) and Cheng (2008) . Firm size is a natural logarithm of total assets; age is a natural logarithm of firm age; leverage is total debt divided by total assets and growth opportunities are a natural logarithm of capital expenditures over total sales. Geographical diversification was estimated through the number of firm secondary sites and the export ratio calculated as exports over total sales. Corporate governance variables were adapted to the SME context. To do so, we used four dummy variables. The first variable takes the value 1 if the firm is a family business. The second variable takes the value 1 if the firm is managed by a female corporate manager. The third variable takes the value of 1 if the company is an incorporated business. The fourth variable takes the value 1 if the firm is part of a group. Definitions and expected signs are summarized in Appendix A.
Data
The sample used in this research is composed of SMEs for which it was possible to identify the main bank from the DIANE database 1 and secondary banks from the Kompass Europe 2 database in 2010. This year can be considered as a normal and representative period for bank relationships. It is two years after the bank crisis and there is no major institutional change for SME finance during this lapse of time 3 . From DIANE, we identified 6 908 firm-main bank relationships. We obtained full information about banking relationships from Kompass Europe for 1 145 firms. We then excluded firms that do not meet the European Commission criteria for SMEs. Hence, the final sample consisted of data for 1 116 firms observed between 2004 and 2012. Half of these SMEs operate in the manufacturing sector, 23% in retailing, 9% in building, 5% in transport and the remaining ones in various other service sectors. On average, the 1 DIANE is a financial database covering all firms registered in France, in particular SMEs. DIANE is managed by the Bureau van Dijk. This database is available on the following link: https://diane.bvdinfo.com/. 2 Kompass Europe is a commercial directory of firms which mainly includes product and limited banking information. This database is available on the following link: http://fr.kompass.com/. 3 Basel III capital requirements for banks have been voted in December 2010 but the implementation is scheduled for March 2019.
4(4), [166] [167] [168] [169] [170] [171] [172] [173] [174] 2015 sampled SMEs have 39 employees, generate a turnover of 10 million euros and display total assets of 15 million euros. Table 1 presents the descriptive statistics. The average number of bank lenders for each sampled firm is 1.9. About 45% of the firms are engaged with only one main bank. The maximum number of banks is seven (this case concerns only one firm; we considered this firm as an outlier and excluded it from the analysis). 68.5% of SMEs have a decentralized main bank. 41% of sampled firms are family businesses, only 7.6% are managed by a woman, 77% are corporations, and 32% belong to a group. Table 2 reports the regression analyses. The results in column 1 suggest that risk-taking decreases both with a firm working with a decentralized main bank and the number of banks with which it deals. Banks which are more efficient at providing banking relationship can push a firm to be more careful in its investment policy but dealing with multiple banks can produce the same kind of effect. We also notice that the interaction term between the two variables is positive but not significant. The effect of the number of banks on the abnormal variability of ROA does not depend on the main bank type.
Empirical findings
To complement these results, the bank relationship variables in column 2 were substituted with a dummy variable, taking the value 1 if the firm works only with one bank which has a decentralized structure and 0 otherwise. The new variable is not significantly related to firm risk-taking. The same substitution was made in column 3 in order to consider firms which work with only one centralized bank. The results show clearly that those firms take significantly more risk than the others. The weak monitoring activity of a bank engaged in transactional banking appears to allow more risk-taking. In column 4, the model for an SME working with only one 4(4), [166] [167] [168] [169] [170] [171] [172] [173] [174] 2015 bank is estimated and the fact that this bank is a decentralized one is used as a test variable. The dummy is negative and highly significant. Table 2 reports regression estimations of equation 2. In column 1, 2 and 3, we use the full sample. In column 4, we focus on the subgroup of firms working with only one bank. In column 5, we study the subgroup of firms working with fewer than three banks (1 or 2). In column 6, we investigate firms working with more than two banks (3 and more). Student t-statistics are reported in brackets. ***, ** and * denote statistical significance at 1%, 5% and 10%, respectively.
In order to deepen the analysis, the sample was split into groups of firms that work with fewer than three banks (i.e. one or two) and those that work with three or more. Equation 2 was estimated for each group using a dummy variable, taking 1 if the main bank is a decentralized 4(4), [166] [167] [168] [169] [170] [171] [172] [173] [174] 2015 one and 0 otherwise. For the first group (see column 5), the variable is negative and significant at the level of 1%. For the second one (see column 6), the variable is positive but not significant. Banking relationship seems to be more efficient at reducing SME risk-taking when the decentralized main bank operates only with a limited number of competitors.
The control variables produced the expected signs and are mostly significant in all the analyses and for each different performance measure. Firm size, age, the number of secondary sites that they exploit, and operating as a family business reduce risk-taking. Operating as a corporation, being a subsidiary and having higher export levels increase the risk-taking behavior. Leverage level decreases the abnormal variability of ROA. Being managed by a female CEO has no significant effect. The growth opportunities measured as capital expenditures (CAPEX) over sales are also never significant.
In order to check whether the banking relationship structure increases or decreases both the probability of good and bad decisions for a given firm throughout the studied lapse of time, the standard deviation of ROA between 2004 and 2012 was used as the explanatory variable in equation 2. For the explanatory variables, the mean of their time moving variables (size, age, leverage, growth opportunities, and exports) was used for each firm. The other variables do not involve a time variation.
Following Adams et al. (2005) , Cheng (2008) and Boubaker et al. (2012) , the new specifications were used as a robustness check for the previous analysis. A positive sign for a coefficient associated with a variable indicates that the related parameter increases a firm performance standard deviation and thus, a firm risk-taking. In contrast, a negative sign shows that the associated factor reduces a firm risk-taking.
The results reported in table 3 are qualitatively similar to those obtained with the Glejser heteroskedasticity test. The only difference relies on the interaction term between the number of banks with which a firm works and the decentralized structure of their main bank. The related coefficient is positive and significant. Multiple banking, once again, appears to reduce risktaking more intensively in a transactional context than in a relational context. Working with one more bank decreases the standard deviation of ROA by 0.380 when the firm works with a centralized main bank (transactional context). However, when a firm works with a decentralized main bank (relational context), the effect is only 0.037. For firms operating with a centralized main bank, working with one more bank decreases the risk by 2.454, but for those that work with a decentralized bank, the risk increases by 0.251. The control variables are generally in line with those of the previous analyses. Note that we conducted several additional robustness checks replicating the previous analyses using two other firm performance indicators, namely return on equity and operating cash-flows divided by to total assets. The non-reported results confirm and give more credibility to those previously presented.
Conclusion
The effect of banking relationship configuration on the risk-taking behavior of SMEs was examined and evidence was found that banking relationship, i.e. the fact of working with a decentralized main bank, reduced firm risk-taking when the firm works with fewer than three banks. Working with a higher number of banks can also have the same type of effect but only if the firm is engaged in transactional banking. The configuration showing higher levels of risktaking is when an SME only works with one bank and that bank has a centralized organizational structure. These findings are in line with the expectation of an efficient monitoring power of relationship banks and an important degree of influence of these banks over their clients in a close banking context. 4(4), [166] [167] [168] [169] [170] [171] [172] [173] [174] 2015 Table 3 reports regression estimations of equation 2. In column 1, 2 and 3, we use the full sample. In column 4, we focus on the subgroup of firms working with only one bank. In column 5, estimations focus on the subgroup of firms working with fewer than three banks (1 or 2). In column 6, we focus on firms working with more than two banks (3 and more). Student t-statistics are reported in brackets. ***, ** and * denote statistical significance at 1%, 5% and 10%, respectively.
On the whole, the findings contribute to a better understanding of corporate governance problems in the SME context, specifically. Banking relationship configuration shapes the intensity of bank monitoring activity. Thus, it outlines bank ability to influence the risk-taking behavior of SMEs. The results also add to the financial intermediation literature, focusing on the bank coordination process in financing SMEs and its consequences in terms of credit risk. Finally, the findings contribute to the entrepreneurial finance literature, offering insights for managers on how to handle banking relationships when conducting risky projects. 
